
SELECTIVE CALL RADIO APPARATUS 
WITH IMPROVED DISPLAY FUNCTION 



Background of the Invention 

5 1:^ Field a£. the Invention 

The present invention relates to a radio 
selective call apparatus, and more particularly 
to a selective call radio apparatus having a 
function of displaying received messages on a 
_ 10 di s p lay section . 

2. Description of the Related Art 
% In a conventional selective call radio 

apparatus, received messages are stored in a 

J" storage section inthe sequence of reception or 

□ 

15 in the predetermined order of priority. Instead, 



the received messages are classified into 
categories. The received messages stored in the 
storage section are read out and displayed on a 
display section upon a switching operation 

20 performed by a user of the selective call radio 

apparatus. Such a selective call radio apparatus 
is disclosed in Japanese Laid Open Patent 
Application (JP-A-Heisei 3-175827) and Japanese 
Examined Patent Application (JP-B-Heisei 6-50838). 

25 Dozens of messages such as news and weather 

forecasts are sent per day in data receiving 
service to the selective call radio apparatus 



described above. However, those received messages 
are no read out and displayed each time every 
message is received. In ordinary use, whether any 
message has arrived at the receiver is checked 
5 occasionally. If there are any messages not yet 
read, the messages received after the previously 
read message are read out successively- Therefore, 
depending on condition, tens of messages may be 
read out successively. The receiver operates in 
Q 10 such a manner that it displays the received 
fy latest message on the display section, when it 

M receives the latest message during the readout of 

m the messages. 

□ 

More specifically, as shown in Fig. 1, in 
15 the conventional method, the messages are read 
out in the order of the message #1 (201) the 
message #2 (202) the message #3 (#203) ...-^ the 
message #m (204). If the latest message is 
received during the reading of the message #m 
20 (204), the latest message (205) is displayed 

firstly. The next message to be displayed after 
the user finishes viewing the latest message is 
the message #1 (206). Since the latest message is 
received, the message #1 is secondary in 
25 recentness to the latest message. If the user 
continues the message reading, the message #2 
(207) and the message #3 (203) are displayed in 
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the described order. 

In this way, the conventional selective 
call radio apparatus described above operates in 
such a manner that when it receives the latest 
5 message during the readout of the stored messages, 
it displays the received latest message on the 
display section. In this case, however, the 
latest message is suddenly displayed while the 
user is viewing the messages. Such a display 
Q 10 operation is confusing for the user. This causes 

s 

ni a problem in that the user cannot distinguish the 

^ latest message from other messages. That is, 

ifl there is the possibility of the user mistaking 

s the latest message for a message received in the 

[y 15 past. 

=F Also, when the user reads out the next 

S message after the user has viewed the latest 

message, the message #1 is displayed again, 
regardless of whether the user had viewed the 
20 messages until then. 

Summary of the Invention 

The present invention is accomplished to 
solve the above problems. Therefore, an object of 
25 the present invention is to provide a selective 
call radio apparatus with an improved message 
display function, in which the user can 
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understand that a displayed message is the latest 
one, when the latest message is received and 
displayed during display of other message. 

Another object of the present invention is 
5 to provide a selective call radio apparatus with 
an improved message display function, in which 
messages can be effectively displayed. 

In order to achieve an aspect of the 
present invention, a method of displaying 
p 10 messages in a selective call radio apparatus 
Tu includes the steps of: 

=p displaying messages, which are already 

received, on a display unit in a first display 
^ attribute in a message display mode in response 

*^ 15 to a display instruction; 

i ? 

=t when a new message is received during the 

display of the messages, temporarily stopping the 
display of the messages on the display unit in 
themessagedisplaymode; and 

20 displaying the new message on the display 

unit in a second display attribute different from 
the first display attribute. 

The second display attribute may be a color 
inversion or a highlighted display. 

25 Also, the messages may be displayed on the 

display unit in an order in the first display 
attribute in the message display mode. In this 



o 



case, the display of the new message is stopped 
in response to a display continuation instruction, 
and then remaining ones of the messages are 
displayed in the order in the first display 
5 attribute in the message display mode, after the 
stop of the display of the new message. 

In the above, the order may be an order of 
reception of the messages. In this case, each of 
the messages is received and stored the received 

10 in a memory in the order of reception of the 

messages. Thus, the messages are sequentially 
read out from the memory in the order of 
reception of the messages. 

Also, each of the messages may be received 

15 and stored in a memory together with a reception 
time. Thus, the messages are sequentially read 
out from the memory based on the reception times 
of the messages. In this case, the messages may 
be sequentially read out from the memory based on 

20 the reception times of the messages and a 
reference time. The reference time may be 
designated. In this case, the reference time and 
the reception time of each of the messages are 
compared with each other and ones of the messages 

25 previous to the reference time may be 
sequentially read out from the memory. 

In order to achieve another aspect of the 



present Invention, a selective oil radio 
apparatus Incluaes a al.play unit, a storage unit 
,or storing .essa.es, an operation unit used to 
.nput instructions ana aata, a .essa.e receiving 
„nlt, ana a control unit. T.e control unit reaas 
out t.e nessages .ro„ t.e storage unit to alsplav 

in a first display attribute 
on the alsplay unit in a 

in a message alsplay .oae m response to a 
aisplay instruction suppllea fro. the operation 

The control unit alsplays a new messages on 
.ne alsplay unit In a second aisplay attribute 

^-v,. first display attribute when 
different from the first aisy 

«c<,aae is received by the message 
the new message is 

• nnit during the display of the messages, 
receiving unit aurxuy 

• ^ ^-ioniavs the messages on 
5 The control unxt displays 

.be aisplay unit In an order of reception of the 
messages in the first display attribute In the 

Also the control unit 
message display mode. Also. 

r.r.^ci of the messages in the 
displays remaining ones ot 

• ^y.^ first display attribute. 
20 order of reception in the first 

to a display continuation instruction 
in response to a dispiay 

^ -i -h Tn this case, 
supplied from the operation unit. 

„i--iailv stores the messages 
the control unit sequentially 

T-f'reiving unit in the 
received by the message receivi 

25 storage unit in the order of reception of the 
messages. The control unit includes a read 
pointer and a write pointer, and stores the 
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message received by the .es=a.e receiving unit in 
the storage unit using the write pointer and 
.e,uentialiy reads the messages fro. the storage 
unit using read pointer. 

*lso, the control unit o-ay include a timer 
and a reference tine register for holding a 
reference time. In this case, the control unit 
.tores the message received by the message 
receiving unit in the storage unit together with 
,0 a reception time from the timer, and sequentially 
reads out the messages from the storage unit 

^- • ^r, i-imes of the messages and 
based on the reception times or 

the reference time. The control unit sets the 
reference time in the reference time register 
X5 When the reference time is supplied from the 

operation unit. The control unit sequentially 
reads ones of the messages previous to the 
reference time from the storage unit. 



,0 Brief Description of the Drawings 

Fig. 1 is a diagram to explain a 
conventional message display function: 

Fig. 2 is a block diagram illustrating the 
structure of a selective call radio apparatus 
25 With a message display function according to an 
embodiment of the present invention; 

Fig. 3 is a diagram to explain the message 



i-r^ the embodiment of 
display function according to the em 

the present invention; and 

Pig,. 4 and 5 are flowcharts showing a 
message display operation according to the 
embodiment of the present invention. 

Description of the Preferred Embodiments 

R selective call radio apparatus of the 
present Invention will be described below in 
detail With reference to the attached drawings. 

Fig. 2 is a block diagram Illustrating the 
structure of the selective call radio apparatus 
, message display function such as a pager 
according to the embodiment of the present 
3 invention. Referring to Fig. 1. the selective 
.all radio apparatus according to the embodiment 
of the present invention Is composed of an 

4_ ■ ^r. 9 ri waveform shaping 
antenna 1. a radio sectxon 2, a wav 

A a -rewritable ROM 
circuit 3. a control sectxon 4. a rewrx 

\ ^ Pi RAM (Random Access 
20 (Read-only Memory) 5, a RAW 

/i^n^rpr 7 a display section 
\ a riisDlay driver / * ^ 

Memory) 6, a axspxoj 

a, amplifier circuits . and 11, a speaker 10. an 
,Kr, .Llght-Emlttlng Diode, 12. a power supply 
.«ltch 13, a Clock generating circuit 14, a power 
.3 supply 1., a switch le and a counter IV as a read 
pointer. The power supply switch 13 and the 
switch 16 are contained in an operation section 



,„ot s.own, »hich is used to input instruction 

and data . 

The antenna 1 receives a radio signal. The 
received radio signal is amplified and 
5 demodulated by the radio section 2. The 

demodulated si.nal is converted hy the waveform 

,f 1 to one having such a waveform 
shaping circuit 3 to one 

as can he read hy the control section 4. 

The control section 4 includes a write 
,0 pointer (not shown, and operates based on a 

program stored in the HO« s. The control section 
4 compares its own call number, which has been 

1„ advance in the ROM 5. with the signal 
supplied from the waveform shaping circuit 3. 
1. When there is a coincidence between them, the 

control section 4 controls the amplifier circuit 
, .o drive the speaker 10 such that alarm sound 
IS sent out from the speaker 10. Also, the 
control section 4 controls the amplifier circuit 

,,,,,ed. Thus, a call arrival is informed to the 



user - 



„hen the received radio signal contains a 
message, the control section 4 stores the message 
„ in the RAM . using the write pointer. Also, when 
.he message is displayed, the control section 4 
,.ads out the message from the RAM 6 using the 
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.eaa pointer ana controls t.s aispXay driver 7 to 
,.ive tne display section S such that the .nessage 

is displayed. 

in the selective call radio apparatus 
according to the embodiment of the present 
invention, the power supply is turned on in 
.espouse to the operation of the power supply 
switch 13. » this time, the selective call ra^io 
apparatus operates in accordance with the clocK 
signal supplied fro. the cloc. generating circuit 
14 when the power supply 15 is turned on. 
Message selection is performed using the switch 
16 and the counter 17 counts messages read out 
a, the message readout time. The control section 
4 reads messages stored in the RAM 6 using the 
,ead pointer to display on the display section a. 
While the user is reading the messages 
successively, the counter 17 counts how many 

messages are read out. 

When the latest message Is received during 
the reading operation of the messages, the 
current message display is temporarily stopped or 
interrupted. Then, the latest message Is 
displayed in such a way that it Is 
5 distinguishable fro. other messages. When the 
alsplay of the latest message is completed in 
.espouse to a display continuation instruction 
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supplied fro:- the operation unit, the message 
next to the message which has been displayed 
immediately before the latest message Is 
displayed based on the count of the counter 17 as 

5 the read pointer. 

Fig. 3 is a diagram illustrating a message 
display function according to the embodiment of 
the present invention. A difference between the 
message display function according to the 
10 embodiment of the present invention and the 

conventional message display function will now be 
described with reference to Figs. 1. 2 and 3. 

When the user reads out the messages, the 
n^essages are displayed in the order of their 
15 reception times, namely in the order from the 
latest message up to the oldest message. 
According to the embodiment of the present 
invention, the messages are read out in the order 
of a message #1 (101) - a message #2 (102) -> a 
20 message #3 (103) - a message #m (104). 

If the latest message is received during 
the reading of the message #m (104). the display 
of message #m is interrupted and the latest 
message is displayed. The latest message (105) is 
25 displayed in a color inversion so that the latest 
n.essage can be distinguished from the messages 
Which the user has viewed until then. Thus, the 



12 - 



latest message Is displayed In a display 
attribute different fro™ t.at of the messages 
Which the user has viewed until then. The latest 
message .ay .e displayed In a highlighted display 

1„ holdface display or hy way of varying the 
typef ace . 

^4-^r«rA4-G 1- o view the next 
When the user attempts to 

*. =. rtictnlav continuation 
message to input a dispiay 

instruction fro. the operation unit, the control 
returns to the message display state in which the 
user had viewed last. That Is. following the 

« -ttm (^06) a message 
latest message, the message #m (106). 

#m.l (107). a message #m.2 (108) ... are 
displayed In the described order. 

Pigs. 4 and 5 are flowcharts showing a 
message display operation of the selective call 
.adio apparatus according to the embodiment of 
the present invention. The message display 
operation according to the embodiment of the 
,0 present invention will now be described with 

reference to Figs. 2 to 5. 

cplective call radio 
According to the selecT:iv 

apparatus, a message wait screen is initially 
aisplayed (a step SI shown In .Ig. 4). When 
„ attempting to read the messages stored in the 

, the user inputs a message display instruction 
.^om the operation unit. *t this time, the screen 
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switched fro. the message wait screen to a 
„essa.e aispia, screen (step S. shown in Fi«. 4,. 
.hen, the message .1 having the nost recent 
reception time among the messages received up to 
. .he present time is displaced (step S3 shown in 

' After the ahove message #i is displayed, it 
,s determined whether the user wants to read the 

. hased on a next message display 
next message, based 

.on The next message display Instruction 
10 instruction. Tne nv2^ 

^■F 1-Vip switch 16 of 
IS inputted as the operation of the sw 

.he operation unit. When the user performs no 
operation <No at a step S4 shown in Pig- O. a 

+-^ri At the step S5, it is 
step S5 is executed. At 

,oi -ri:-set instruction as 
15 determined whether a manual reset 

. .essa.e wait instruction is inputted through an 
operation of a reset switch (not shown) of the 

If the manual reset instruction 
operation unit. xr 

c; ei ^ the control 
is not inputted (No at the step S5), 

^ ^ cA If the manual reset 
20 returns to the step S4 . If 

*.4-«ri lY&s at the step S5). the 
instruction is inputted (Yes 

control returns to the step SI. Also, when a 

predetermined time elapses without any operation 

^■i^ after the message #1 has 
of the operation unit after 

heen displayed, an automatic reset instruction is 
issued as the message wait instruction CVes at 
.he step s... .s a result, the control returns to 
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the step SI . 

on the other hand, when wanting to read the 

next message, the user performs the switching 

operation of the switch 16 while the message #1 

S IS displayed (Ves at the step S4,. so that the 

counter 17 is incremented hy "l". ^^en, message 

,2 having reception time recent next to the 

message #1 Is read from the HAM e. and displayed 

4. ■ ^r, R 1-hrouqh the display 
on the display sectxon 8 throug 

10 driver 7 (a step S6 shovn in Fig. 3). 

After the message #2 is displayed, it is 
determined whether the user wants to read the 
next message. When the user performs no operation 
(.o at the step S7 shown in Fig.' 4). a step S8 xs 

..d as in the above step S4 . At the step SB. 

15 executed, as m ^^^^^^ 

it is determined whether a manual reset 
instruction as the message wait Instruction is 
inputted from the operation unit. If the manual 
reset instruction Is not Inputted (No at the step 
^0 S8,. the control returns to the step S7 . If the 
manual reset instruction is inputted (Ves at the 
step S6). the control returns to the step Si. 
;.,.o. When a predetermined time elapses without 
any operation of the operation unit after the 
25 message #2 has been displayed, the automatic 

reset Instruction Is Issued as the message wait 
instruction (yes at the step S8,, as in the step 
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3,. .s a .esuXt, the control returns to the step 

on the other hand, when wanting to read the 
next message, the user performs the switching 
.peratlon of the switch 16 while the message .2 

«^-^r^ c:7^ the counter 17 
is displayed (Yes at the step S7 ) . 

. ^ "1" Then, message #3 having 

is incremented by i • 

reception tine recent next to the message #2 Is 
read from the R.M e. and displayed on the display 
10 section 8 through the display driver 7. 

It IS supposed that the latest message rs 
received while a message #m is displayed at a 
,tep S9 through the above-mentioned operations. 
If the latest message is not received (No at a 
I, .tep SIO shown in Fig. S,, the control advances 
to a step Sll. in case where the latest message 
,as been received, the control advances to a step 
S13 to display the latest message on the display 
section 8. The latest message is displayed in a 
,0 display attribute different from those of the 

= m to #m to be distinguishable from 

messages #1 to 

other messages (the step S13 shown in Fig. 5). 

After the latest message is displayed, it 

• ori Whether the user wants to read the 
is determined whetnei- 

„ next message. when the user performs no operation 
,H„ at a step S14 shown in Fig. S), a step S15 rs 
executed, as in the above step S4 . .t the step 
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S15 It is determined whether the manual reset 
instruction as the message wait instruction is 
inputted from the operation unit. Xf the manual 
.eset instruction is not inputted (No at the step 
, SI.,, the control returns to the step S14. If the 
manual reset instruction is inputted (Ves at the 
step S15,, the control advances to the step Si. 
.iso. When the predetermined time elapses without 
operation of the operation unit after the 
iO latest message has heen displayed, the automatic 
.eset instruction is issued as the message wait 

,s a result, the control advances to the step 



S5 . 
SI . 

1 5 



on the other hand, when wanting to read the 
ne.t message, the user performs the switching 
operation of the switch le while the latest 
message is displayed (.es at the step S14,. the 

4. ^ ktt "1" In this case, 
counter 17 is incremented by 1 • 

ao however, since the latest message is stored in 

the HAM 6. the numher of messages stored in the 

v,^ "l" Therefore, a message #m 
RAM 6 increases by 1 • 

^y.^ RAM 6 again and displayed on 
is read out from the RAM o «*y 

^...r. 8 through the display driver 
the display section 8 tnrouy 

-i „ p i a 5 ) . Thus . the 
25 7 (a step S16 shown xn Fxg. 5,. 

f switch 16 functions a£ 

switching operation of the swxt 

a display continuation instruction. 
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After the message Itm is displayed. It is 
determined whether the user wants to read the 
next message. When the user performs no operation 
,„o at the step S17 shown In Fig. =)■ a step S18 
5 IS executed, as in the above step S4. At the step 
S18, It is determined whether the manual reset 
instruction as the message wait Instruction is 
inputted from the operation unit. If the manual 
reset instruction is not Inputted (No at the step 
10 S18). the control returns to the step S17. If the 
manual reset instruction is inputted (Yes at the 
step S18), the control returns to the step SI. 
Also, When a predetermined time elapses without 
operation of the operation unit after the 
15 message »m has been displayed, the automatic 

.eset instruction is issued as the message wait 
instruction (Yes at the step S18). as in the step 
S5. AS a result, the control returns to the step 
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SI . 

on the other hand, when wanting to read the 
next message, the user performs the switching 
operation of the switch 16 while the message »m 
IS displayed (Yes at the step S17), the counter 

^^^r\ h»^7 "1" Then, message #(m+l) 
17 is incremented Dy i . x n ' 

25 having reception time recent next to the message 
#m is read from the RAM 6, and displayed on the 
display section 8 through the display driver 7. 
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in this way. If the user wants to continue 
the message display, the san,e operations as those 
aescrlbea above are repeated such that the 
message the message #..2. ... are displayed 

on the display section 8 in the order of 
recentness of their reception times. 

AS described above, in the case where no 
latest message is received during the message 
display (the step SIO shown in Fig. 5), the 

X. « oil Tn this case, 
control advances to the step Sll. In 

after the message #m Is displayed, it is 
determined whether the user wants to read the 
next message. When the user performs no operation 
,«o at the step Sll shown in rig. 5). a step S12 
IS executed, as in the above step S4. At the step 
S12, it is determined whether the manual reset 
instruction as the message wait instruction is 
inputted from the operation unit. If the manual 
reset instruction Is not Inputted (No at the step 
, S12,, the control returns to the step SIO. If the 
manual reset instruction is inputted (ves at the 
step S12), the control returns to the step SI. 
Also. When the predetermined time elapses without 
any operation of the operation unit after the 

j „^i=»Tr*»r! the automatic 
5 message »m has been displayed, 

reset instruction is Issued as the message wait 
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S5 . 
SI . 



a result, t.e control returns to tne step 



on tne ot.er hand, when wanting to read tne 
next message, tne user perior.s tne switching 
. operation of tne switch xe while the message #n. 

4.«r^ Qii^ tlie counter 
is displayed (Yes at the step Sll), 

^-ofl hv "l". Then, the control 
17 is incremented by J- • 

a step S19 to read message #(m+l) 
advance to a step 

.avin. reception time recent next to the message 
10 #m from the RAM 6 to display on the display 
section 8 through the display driver 7. 

When the messages from message #1 to the 

o *n in this case have been all read 
last message #n xn Tinxs^ 

^v- r« csteo S20 shown 
in the above-aescribea manner (a step 

15 in Fig. 5). the message display operation is 

terminated and the control returns to the initial 
„ait screen at the step Si (a step S21 shown in 
Fig 5). If the remaining messages are present, 
the same operations as those of the step s, to 

20 S19 are repeated. 

,nus, under the condition that the ROM 6 
contains n messages stored therein, if the latest 
message is received at the time the user has read 

^ 44^1 -h n message #ni, the 
the m messages from message #1 to mes 

,5 latest message is firstly displayed on the 

display section 8 as shown in Fig. 3. this 

time point, the number of messages stored in the 
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HOH 6 becomes n.l. T.,erefcre. when t^e user 
.»e.pts to reaa tne next .essa.e .V operating 
..e switc. 1. thereafter, tne message, 
„nloh is the message #n, which has been read 

immediately before the latest message, is 

displayed. 

^ 4= ^-Vlf» latest message Is 
Therefore, even xf the lares 

user reads the messages, the 
received while the user 

.atest message is displayed on the display 
0 section s so as to he distinguishable from other 
messages, under the control performed by the 

c;ince the latest message is 
control section 4. Since 

4-v,«i- 1-he user can clearly 
displayed so that the 

•ov, the latest message from other 
distinguish the latet. 

^^■n T-ead the latest message 
t-vio user can reaa. 
L5 messages, the usej. 

„ithout confusion with the messages received in 

the past . 

Furthermore, when the user desires to read 

^ to the latest message, the user 
the message next to the 

.0 can read the message #m which has heen read 
Immediately hefore the latest message. This 
eliminates the inconveniences of having to 

^ th^ messages which the user has 
repeatedly read the messag 

read once . 

xn the description, the messages stored In 
.ne R.« e are all displayed on the display 
section S. However, when the message display 



21 



instruction is inputtea, . ai^P^aV nu..er -ay 
.nputtea fro. the operation unit to tne counter 

4 controls tne aispla, arlver , to arlve 

^- „ a Qiich that the message 
the display section 8 such 

.rr,Y.^T is first displayed and 
having the display number xs 

then the subsequent messages are displayed. 

Also, the control section 4 may have a 
reception time register and timer (both not 
Shown) instead o. the counter 17. In this case. 

. is received, the control section 4 
when a message xs recexve 

+->,o RAM 6 together with a 
stores the message xn the RAM 

. Also the control section 4 reads 
reception txme. Also. 

t.e .essa.es storea In t.e R.M e In oraer .asea 
. on t.e reception tl»es o. tne .essa.es. wnen tne 
„essa.e Is alsplayea ana reaa, the reception tl.e 
the alsplayea message Is heia ana next the 
message having the reception tl.e nost closest to 
the heia reception tine ana oiaer than the heia 
20 reception time Is alsplayea ana reaa. 

in this case, as In the ahove , a reference 
time may he set In the reception time register, 
.ne control section 4 controls the aisplay arlver 
, to arlve the aisplay section 8 such that the 
„ message having the reception time most closest to 
the reference reception time ana oiaer than the 
reference reception time is first alsplayea ana 
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tnen the subsequent messages are displayed. 

AS described above, according to the 

radio apparatus with the message 
selective call raaio ayy 

r. the present invention, when 

display functxon of the pre 

o received during the display 

the latest message is receive 

thf» latest message is 
of the stored messages, the late 

H so as to be distinguishable from the 
displayed so as 

.,„e. .es.a.e=. Tnls .aKes it possible for t.e 
to unae.stan. that „.en the latest .nessage 
,3 receiver an. .i.playea, the aisplaye. message 
is the latest one. 



